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A Finger-controllable Multi-directional Switch 

TECHNICAL FIELD OF THE INVENTION 

The present invention generally relates to an input device for portable electronic de- 
5 vices, and more particularly to the finger controllable multi-directional movement 
switching device to be used to input information to the electronic devices. 

BACKGROUND OF THE INVENTION 

Various electrical input devices are well known for controlling the positioning, 
10 movement and operation of a responsive electronic device, such as a cursor move- 
ment over a computer display screen. The most commonly known devices are known 
as a mouse that transmits through a connecting cable to the computer a signal varied 
by the amount and direction of movement of the mouse ball and causes the cursor on 
the display screen to have a corresponding movement. A command to the computer of 
15 the selected position of the cursor is communicated upon pressing a button on top of 
the mouse. 

Another well known electrical input device is a joystick which is typically an elon- 
gated stick extending from computer console. The joystick is operated by tilting the 
stick in various directions to cause the cursor to move in a direction corresponding to 
the direction exerted on the stick. The operation of the joystick typically requires a 
separate button to be pushed to make a desired selection. Also a multi-directional 
switch comprising a joystick and switch is known in prior art for controlling the cur- 
sor movement and selection operations using a single shaft device where the joystick 
is inclined for selective operation of a plurality of switch portions. This kind of joy- 
stick includes a portion supported pivotally about a pivot fulcrum, e.g. by providing a 
socket for the pivot ball or gimbal to enable the stick to have a pivotal movement. The 
joystick may be returned to its rest or neutral position by elastic forces accumulated in 
various spring arrangements when the stick is released. 

In recent years, there has been a trend to use different combination push switch de- 
30 vices wherein a plurality of switch elements are put together on a base and on top of 
the switch element there is a disk element. According to prior art a stick element co- 
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heres to the middle of the disk to transform the tilting motion into push motion. By 
tilting the stick, the disk will push the switch element beneath it. In order to lower ex- 
ertion of tilting force, the stick element has to be long enough. Therefore the required 
tilting force will be lowered by elongating the stick from its fulcrum. Consequently, 
5 the longer stick will increase the thickness of the whole switching device. 

To eliminate the thickness problem, the stick may be removed. Instead of the stick 
there could be placed a single key or multiple keys on top of the plurality of switch 
elements. In order to push different switch elements sequentially, the user needs to 
move his finger along the top surface of the single or multiple keys and press the key 

10 on top of each switch element to connect the switch element. After this he has to re- 
lease his finger from the key to disconnect the switch element and then transfer his 
finger onto another key surface locating on top of next switch element to repeat the 
push and release motion. In this way, the user's finger has to move, push and release 
frequently in order to push different switch elements. It will increase the complexity 

15 of operation. 



SUMMARY OF THE INVENTION 

An object of the invention is to provide a finger controllable switching device which 
permits an easy to use switching operation for multiple connector elements, eliminates 
20 a need for exertion of tilting force by user's finger and permits a size reduction in the 
lateral direction. 

The object of the invention is achieved by providing a switching device where a pla- 
nar multi-directional movement of a flat key type arrangement controlled by a user 
connects and disconnects an electrical connection from connector elements of the 
25 switching device to the electronic device when inputting information to the electronic 
device. 

In accordance with the invention there is provided a finger controllable switching de- 
vice provided with at least one connector element for inputing information to the 
electronic device by connecting and disconnecting an electrical connection to the 
30 electronic device, wherein the switching device comprises: 
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- a finger touchable key member arranged to select a switching position by a pla- 

nar multi-directional movement of the key member made by the finger to- 
wards said at least one connector element, 

- triggering means arranged to be pushed against said at least one connector ele- 

ment by said planar multi-directional movement of the key member to con- 
nect said at least one connector element, and 

- an elastic member arranged to support the key member to its rest position and 

arranged to restore the key member to said rest position from said switching 
position by said planar multi-directional movement of the key member to 
disconnect said at least one connector element, when the key member is re- 
leased from the finger's grip. 

In a preferred embodiment the triggering means are arranged to be located in a mov- 
able way by supporting means in proximity to said at least one connector element and 
at least partly at the same planar level as the key member. Preferably the key member 
in its rest position is arranged to be located mainly inside an inner perimeter of the 
area formed by connecting tangentially to each other adjacent triggering means ac- 
cording to said inner perimeter. 

In another preferred embodiment a key member comprises a center disk and a center 
knob attached to the center area of the center disk, and the elastic member is arranged 
to support the combination of a center disk and a center knob. 

In still another preferred embodiment an elastic member is arranged to be attached to 
the front cover to support the combination of a center disk and a center knob to the 
rest position of the key member. 

Preferably, triggering means are arranged to push in a planar direction said at least 
one connector element when the outer perimeter of the center disk is pushed towards 
an inner perimeter of the triggering means to connect said at least one connector ele- 
ment. 

A benefit of the embodied invention provides a solution in which there is no need to 
transform a tilting motion into a push motion. Instead a working principle is to trans- 
form a planar movement to a push motion. According to the invention a long stick is 
eliminated by a thin knob. Therefore, the thickness of the whole switching device, i.e. 
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a size in the lateral direction, is thinner than the thickness of a typical tilting stick type 
switching devices. Also, the movement of end user's finger is a planar movement in- 
stead of a tilting motion, pressing action, rotary action or any complex combination of 
those. This will ease the use of the switching device. In addition, a multi-directional 
5 key arrangement of the switching device according to the invention is returned to its 
rest position by the elastic restoring force of the elastic key mat when the user releases 
his finger's grip from the key. Hence, any particular part for returning the key ar- 
rangement to the rest position or any securely determined fulcrum is not required. 



10 BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention will be described in detail below, by way of example 
only, with reference to the accompanying drawings, of which 

figures 1 a depicts a perspective view of an embodiment according to the invention, 

figures lb depicts a perspective view of an embodiment according to the invention, 

15 figure 2 depicts an exploded perspective view of an embodiment according to the 
invention, 

figure 3a depicts a front view of a first embodiment of the invention, 

figure 3b depicts a cross-section diagram of the first embodiment shown in figure 
3a along a cutting line A - A, 

20 figure 4a depicts a front view of a second embodiment of the invention, 

figure 4b depicts a cross-section diagram of the second embodiment shown in figure 
4a along a cutting line A - A, 

figure 5a depicts a front view of a third embodiment of the invention, 

figure 5b depicts a cross-section diagram of the third embodiment shown in figure 
25 5a along a cutting line A - A, 

figure 6a depicts a front view of a fourth embodiment of the invention, 
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figure 6b depicts a cross-section diagram of the fourth embodiment shown in figure 
6a along a cutting line A - A, 

figure 7 depicts a cross-section diagram of one embodiment according to the in- 
vention along the cutting line A - A shown in any preceding figures, 

5 figure 8 depicts a cross-section diagram of another embodiment according to the 
invention along the cutting line A - A shown in any preceding figures, 

figure 9 depicts a cross-section diagram of another embodiment according to the 
invention along the cutting line A - A shown in any preceding figures, 

figure 10 depicts a cross-section diagram of one embodiment according to the in- 
10 vention along the cutting line A - A shown in preceding figures 3 and 4, 

figure 1 1 depicts a cross-section diagram of another embodiment according to the 
invention along the cutting line A - A shown in preceding figures 5 and 6, 

figure 1 2 depicts a front view of any embodiment according to the invention shown 
in any preceding figures, 

15 figure 13a depicts a perspective view of an embodiment according to the invention 
from one direction, 

figure 13b depicts a perspective view of an embodiment according to the invention 
shown in figure 13a from another direction, 

figure 14a depicts a perspective view of another embodiment according to the inven- 
20 tion from one direction, and 

figure 14b depicts a perspective view of another embodiment according to the inven- 
tion shown in figure 14a from another direction. 



DETAILED DESCRIPTION 

25 Referring to figures la and lb a perspective view of an embodiment of the switching 
device 10 according to the invention is shown. A key cover part 11 is provided with 
the aperture 111 of suitable size for mounting therein the protruding part of the 
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switching assembly 12 underneath comprising at least a key assembly (not shown 
here), a elastic keymat 101 on top of the key assembly and a frame structure 105. Ac- 
cording to an embodiment of the invention the elastic keymat covers the whole key 
assembly. Figure la shows other outwards visible parts forming part of the surface of 
5 the elastic keymat protruding out of the aperture 1 1 1 and these parts are a prepared 
surface 1018 for user's finger confined by a ridge 1014 to facilitate the grip of the fin- 
ger to move the key multi-directionally. The elastic ridge surface 1012 encompassing 
the inner ridge 1014 provides an element which supports the key assembly to its rest 
position and also supports it against a periphery of aperture 1101 when a planar multi- 

10 directional movement of the key is made a finger. In addition, the elastic ridge mem- 
ber tends to restore the key to its rest position when the finger's grip form the pre- 
pared surface 1018 confined by the ridge 1014 is released. Besides elasticity effect the 
material of the elastic keymat has to be rigid enough, e.g. rubber. The elastic ridge 
surface 1012 can also be folded. The elastic keymat is attached to the key assembly by 

15 an adhesive bonding, e.g. glueing. 

As shown in figure lb by mounting the key cover part 1 1 on top of switching assem- 
bly 12 the switching device 10 according to the invention is operational. The rubber 
keymat may be secured to its place by fixing it to the key cover part e.g. with metal 
lips and on the other side of the key cover the ruber keymat may be secured to its 
20 place by joining the rubber keymat and the key cover in a rim region in proximity to 
the periphery of the aperture 111 outside the elastic ridge 1012 by double shot mould. 

According to another embodiment of the invention the elastic keymat has an opening 
1017, as explained in association with figure 9, which periphery is adapted to follow 
an outer periphery of the ridge 1014 so that a part of the key assembly is protruding 
25 from the opening and visible outwards. 

Figure 2 shows an exemplary assembly of some main parts of an embodiment of the 
switching device 10 according to the invention. A switching assembly 12 shown 
comprises the elastic keymat 101 with ridge surfaces 1012, 1014 described above, a 
key assembly 14 and connector elements 107, 109. The key assembly 14 comprises a 
30 center key 102, triggering parts 103 and a frame 105a. The center key 102 includes a 
projecting part 1011, preferably a key knob, having a prepared surface for user's fin- 
ger confined by a ridge 1015 to facilitate the grip of the finger to move the center key 
multi-directionally. The center key 102 may also have a separate center disk 1021 to 
be attached to the center knob 1011 or it may be composed of one single piece proc- 
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essed by moulding process. The center key and center disk as well as triggering parts 
are typically made of plastic or synthetic resin. 

The triggering parts 103 are arranged to be located in proximity of the connector ele- 
ments in a movable way by supporting means 1037, 1057. As an example micro lev- 
5 ers 103 may be used as triggering parts which are movably attached to the frame 105a 
by means of projecting shafts 1037 of the lever and a corresponding cut-outs 1057 of 
the frame to embed the lever. As described later many other kinds of triggering parts 
may be used. 

Electrical connection to the main electronic device is provided by connecting a con- 
10 nector element 107, 109 of the switching device to corresponding contacts 1023, 1041 

(see figure 3b) connected to the main device in proximity of the connector element. 

As an example, connector elements 107, 109 may be membrane metal domes or metal 

domes covered by a insulating dome sheet. The electrical connection is accomplished 

in the known way by matching together the connector element with the corresponding 
15 contact. The membrane domes 107, 109 may be either contacted on a printed wired 

board (PWB), flexible cable or integrated to the switching assembly 12 as surface 

mounted components. 

Referring now to figure 3a there is shown a front view of an embodiment of the in- 
vention comprising a center key 102 with a center knob 1011 having a ridge 1015 for 

20 finger's grip, a rim like triggering part, a trigger rim 103 with supporting bars 1037 
and metal domes 107 attached to the frame structure 105. The frame structure also 
comprises connectors 1041 to the electronic device in proximity to the metal domes. 
In its rest position the center disk 1021 of the center key is arranged to be located in- 
side an inner perimeter of the area formed by trigger rim. The trigger rim 103 is sup- 

25 ported towards the back plane underneath by supporting bars 1037 in a way that the 
rim is able to make a multi-directional planar movement against the frame along the 
planar movement of the center key. In this embodiment the shape of the inner pe- 
rimeter 1031 of the trigger ring follows the shape of the outer perimeter 1033 of the 
center disk, i.e. both said perimeters are round. Figure 3a shows the center key in its 

30 rest or neutral position the switching device being switched off. The rest position is 
maintained by the combination of the elastic keymat (not shown) and the key cover 
part (not shown) which intends to restore the center key to its rest position when the 
finger's grip is released from the key knob as explained earlier. 
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Referring to figure 10 in association with figure 3a there is shown that by a planar 
movement of the center key 102 made by the finger towards any connector dome 107 
the trigger rim 103 is moved towards said connector dome. When the trigger rim is 
pushed against said connector dome in a way that the connector dome will make a 
5 contact with the connector contact 1041 of the electronic device the switching device 
10 is switched on. Preferrably, the connector dome is a sliced metal sheet having a 
dome peak in the middle of the sheet and being attached to the frame structure 105 on 
both ends of the sheet. In a static or constant state the connector dome is tensioned so 
that the connector dome 107 and connector contact 1041 are separated from each 

10 other. When the center key is released from the finger's grip, it will restore to its rest 
position and the trigger rim is pushed to its rest position by a propulsive force caused 
by connector dome trying to restore its constant shape in a known way. As a result of 
this the switching device is switched off. Figure 3 a also shows a center connector 
dome 109 dashlined below the center key 102 which also defines the area of the rest 

15 position of the center key. 

Figure 3b shows a cross-sectional view of an embodiment depicted in figure 3a along 
a dashed cutting-line A - A. The switching device 10 according to the invention com- 
prises in addition to the main parts shown in figure 2 the key cover part 1 1 described 
earlier in association with figures la and lb and a frame structure 105 which can be a 

20 frame 105a or side frame 105a and/or a back plane 105b. The frame structure can also 
be a combination of a frame and a back plane which is called a back cover part 105 in 
this description. The key cover part is attached to the frame 105a or to the back cover 
part 105 by any suitable fixing means 1055. The back plane 105b is attached to the 
frame on the other side than the key cover part by any suitable fixing means 1095, if 

25 the back plane 105b and the frame 105a are separate parts. The back plane may also 
be part of the frame 105a when the combination forms the back cover part 105 which 
is attached to the key cover part by any suitable fixing means 1055 to house and pro- 
tect the key assembly 14 and connector elements 107, 109 inside the switching device 
10. The key cover part is preferably made of sheet metal and the back plane or back 

30 cover is preferably made of plastic double shot with sheet metal connectors. Accord- 
ing to one embodiment of the invention a connector assembly 1023, 1041 for electri- 
cal connection to the electronic device may comprise a corner connector, center con- 
nector and at least one side connector attached to the back plane or the back cover. 

As shown in figure 3b, the center key 102 having a center disk part 1021 below the 
35 key knob 1011 is located in its rest position and the center connector dome 109 pro- 
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tected by the dome sheet 1093 is located below the center area of the center key. A 
connector contact 1023 to the electronic device is attached to the back plane 105b or 
back cover part 105 of the switching device 10. When the center key 102 is pressed 
by the finger in its rest position of the center key to connect the center connector 
5 dome 109, as shown in figure 3b, a projection 1029 being part of the center disk 1021 
pushes the center connector dome against the connector contact 1023, and the 
switching device is switched on. When the finger's grip is released from the center 
knob the projection of the center key is pushed to its rest position by a propulsive 
force caused by center connector dome trying to restore its constant shape in a known 
10 way. As a result of this the switching device is switched off as is the situation in fig- 
ures 7 to 9. The movement of the trigger ring 103 is independent of the vertical 
movement of the center disk 1 02 1 . 

Figures 4a and 4b show a front and cross-section view of another embodiment of the 
invention comprising a center key 102 with a center knob 1011 having a ridge 1015 

15 for finger's grip, a rim like triggering part 103 with supporting bars 1037 and metal 
domes 107 attached to the frame structure 105 or the wall of the back cover 105. 
Preferrably, the connector dome is a sliced metal sheet having a dome peak in the 
middle of the sheet and being attached to the frame or wall of the back cover on both 
ends of the sheet. The frame/back cover also comprises connectors 1041 to the elec- 

20 tronic device. In a static or constant state the connector dome is tensioned so that the 
connector dome 107 and connector contact 1041 are separated from each other. The 
trigger rim 103 is supported towards back plane underneath by supporting bars 1037 
in a way that the rim is able to make a multi-directional planar movement against the 
frame along the planar movement of the center key. In this embodiment the shape of 

25 the inner perimeter 1031 of the trigger ring follows the shape of the outer perimeter 
1033 of the center disk, i.e. both said perimeters are squared, polygonal or alike, re- 
spectively. Figure 4a shows the center key in its rest or neutral position the switching 
device being switched off. The rest position is maintained by the combination of the 
elastic keymat and the key cover part which intends to restore the center key to its rest 

30 position when the finger's grip is released from the key knob as explained earlier. 
Figure 4b shows the center key in its rest or neutral position in the planar direction 
and the center key 1 02 pressed by the finger in this position to connect the center con- 
nector dome 109 by means of the projection 1029 of the center disk 1021 pushing the 
center connector dome against the connector contact 1023 below. As a result the 

35 switching device 10 is switched on. The movement of the trigger ring 103 is inde- 
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pendent of the vertical movement of the center disk 1021. The working principle of 
the embodiment depicted in figures 4a and 4b is the same as described earlier in con- 
nection of figures 3a and 3b. 

Referring to figures 5a and 5b there are shown a front and cross-sectional view of an- 
5 other embodiment of the invention comprising a center key 102 with a center knob 
101 1 having a ridge 1015 for finger's grip, triggering parts 103 supported by springy 
joints 1037 and metal domes 107 covered by a dome sheet 1093 attached to the back 
plane of the frame structure 105 or the wall of the back cover 105. The back 
plane/cover also comprises connectors 1041 to the electronic device in proximity to, 

10 preferably below, the metal domes. The triggerring part 103, e.g. a trigger plunger 
bar, is supported by springy joints 1037 on both ends attached to the side frame of the 
frame structure or the back cover 105. The trigger plunger bar and the center disk are 
at least partly at same planar level and in the rest position the center disk is located in- 
side the inner perimeter 1031 of the area formed by connecting adjacent trigger bars 

15 tangentially in relation to the inner perimeter 1031 to each other. 

The perimeter of the trigger plunger bar 103 nearest to the center center key 102 has a 
slide surface 1031 with a bevel edge upwards and the slide surface is arranged to 
move in vertical direction in relation to the springy joints 1037. Correspondingly, the 
outer perimeter of the center disk 1021 of the center key has a slide surface 1033 with 

20 a bevel edge downwards so that said bevel edges face each other. When the center key 
is pushed by a multi-directional planar movement towards the trigger plunger bar 103 
the trigger bar move vertically downwards when the slide surface 1033 faces the op- 
posite slide surface 1031. The center disk is also arranged to have protruding legs 
1025 to slide against the corners of the frame 105a or back cover 105 to stop the 

25 movement of the center key and thus prevent so called key jamming. When the center 
key is blocked by the frame, it prevents the center key protruding upwards from the 
level of the planar multi-directional movement of the center key. 

Figure 5a shows the center key in its rest or neutral position the switching device be- 
ing switched off. The rest position is maintained by the combination of the elastic 
30 keymat (not shown) and the key cover part (not shown) which intends to restore the 
center key to its rest position when the finger's grip is released from the key knob as 
explained earlier. Figure 5a also shows a center connector dome 109 dashlined below 
the center key 102 which also defines the area of the rest position of the center key. 
Figure 5b shows the center connector dome 109 to be covered by the same dome 
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sheet 1093 as the other connector domes 107. When the center key 102 is pressed by 
the finger in its rest position to connect the center connector dome 109, as shown in 
figure 5b, a projection 1029 being part of the center disk 1021 pushes the center con- 
nector dome against the connector contact 1023, and the switching device is switched 
5 on. The movement of the trigger plunger bar 103 is independent of the vertical 
movement of the center disk 1021. The working principle of this embodiment is de- 
scribed more detail in association with figure 1 1 . 

Referring to figures 6a and 6b there are shown a front and cross-section view of an- 
other embodiment of the invention comprising a center key 102 with a center knob 

10 1011 having a ridge 1015 for finger's grip, triggering parts 103 supported by a cavity 
1037 of the frame structure 105 or the back cover part 105 and metal domes 107 at- 
tached to the back plane 105b or the wall of the back cover 105. The back plane/cover 
also comprises connectors 1041 to the electronic device in proximity to, preferably 
below, the metal domes. The triggerring part 103, e.g. a micro lever, is supported by 

15 shoulders 1037 of the micro lever and a cavity 1057 of the frame 105a or the back 
cover 105, the micro lever to be movably attached to the frame 105a or the back cover 
105. The micro lever and the center disk are at least partly at same planar level and, in 
the rest position, the center disk is located inside the inner perimeter 1031 of the area 
formed by connecting adjacent trigger bars tangentially in relation to the inner pe- 

20 rimeter 1031 to each other. The center disk is also arranged to have protruding legs 
1025 to slide against a block cavity 1051 of the frame 105a or back cover 105 to stop 
the movement of the center key and thus prevent so called key jamming. When the 
center key is blocked by the block cavity, it prevents the center key protruding up- 
wards from the level of the planar multi-directional movement of the center key. 

25 The perimeter of the micro lever 103 nearest to the center key 102 has a round surface 
1031 and the round surface end of the micro lever is arranged to move in the vertical 
direction in relation to the shoulders 1037 in the cavity 1057. Correspondingly, the 
outer perimeter of the center disk 1021 of the center key has a slide surface 1033 with 
a bevel edge downwards. When the center key is pushed by a multi-directional planar 

30 movement towards the micro lever 103 it will move vertically downwards when the 
slide surface 1033 faces the opposite round surface 1031. Figure 6a shows the center 
key in its rest or neutral position the switching device being switched off. The rest po- 
sition is maintained by the combination of the elastic keymat (not shown) and the key 
cover part (not shown) which intends to restore the center key to its rest position when 

35 the finger's grip is released from the key knob as explained earlier. Figure 6a also 
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shows a center connector dome 109 dashlined below the center key 102 which also 
defines the area of the rest position of the center key. Figure 6b shows the center con- 
nector dome 109 to be covered by the same dome sheet 1093 as the other connector 
domes 107. When the center key 102 is pressed by the finger in its rest position to 
5 connect the center connector dome 109, as shown in figure 5b, a projection 1029 be- 
ing part of the center disk 1021 pushes the center connector dome 109 against the 
connector contact 1023, and the switching device is switched on. The movement of 
the micro lever 103 is independent of the vertical movement of the center disk 1021. 
The working principle of this embodiment is described more detail in association with 
10 figure 11. 

Referring to figure 1 1 in association with figures 5a, 5b, 6a and 6b there is shown that 
by a planar movement of the center key 102 made by the finger towards the trigger 
part, e.g. the plunger bar or micro lever 103, will push the trigger plunger bar or micro 
lever to move towards the connector dome 107. When the trigger part is pushed 

15 against said connector dome in a way that the connector dome will make a contact 
with the connector contact 1041 of the electronic device the switching device 10 is 
switched on. In a static or constant state the connector dome 107 is tensioned so that 
the connector dome 107 and connector contact 1041 are separated from each other. 
When the center key is released from the finger's grip, it will restore to its rest posi- 

20 tion and the trigger rim is pushed to its rest position by a propulsive force caused by 
connector dome trying to restore its constant shape in a known way. As a result of this 
the switching device is switched off. As seen in figure 1 1 the center key 102 having a 
center disk part 1021 below the key knob 101 1 is located in its switching on position. 
When the finger's grip is released from the center knob the rest position is maintained 

25 by the combination of the elastic keymat (not shown) and the key cover part (not 
shown) which intend to restore the center key to its rest position as explained earlier. 
As a result of this the switching device is switched off. 

Figures 7, 8 and 9 show different embodiments of the invention to attach the key as- 
sembly 14 to the elastic keymat. In figure 7 the keymat covers the whole key assem- 

30 bly as explained earlier in association to figures 1 and 2. Figures 8 and 9 show a 
situation the elastic keymat having an opening 1017 which periphery is adapted to 
follow an outer periphery of the ridge 1015 of the center key 102. The center knob 
1011 is attached to the center disk 1021 by means of a projection 1027 of the center 
disk and a corresponding cavity of the center knob. In figure 8 the center knob ex- 

35 tends through an opening in the center disk 1021 and the center knob and the center 
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disk are attached to each other in a suitable way to form a fixed combination. The 
rubber keymat 101 is placed on top the combination as shown in figure 7. Figure 9 
shows the elastic keymat having an opening 1017 which periphery is adapted to fol- 
low an outer periphery of the ridge 1015 of the center key 102 so that a part of the key 
5 assembly is protruding from the opening and visible outwards. In this embodiment the 
keymat is attached on top of the center disk and the center knob is fixed to the center 
disk in a way that the inner perimeter 1017 of the rubber keymat is attached between 
an edge of the key knob and the center disk. Figures 7 and 9 also set examples of how 
the front cover 1 1 is attached with the keymat and how the front cover 1 1 is attached 
10 to the back cover 105 with fixing means 1055. 

Referring to figure 12 there is shown an embodiment of the invention when the center 
key 102 is moved towards a corner of the switching device by a planar multi- 
directional movement of the key knob 101 1 made by the finger to connect two adja- 
cent connector domes 107 at the same time. The switching operation takes place in 

15 the same principle as earlier explained in connection with one connector dome with 
the exception that the triggering part(s) 103 push two connector domes at the same 
time. In an exemplary key assembly of an embodiment shown in figure 12 there are 
five connector domes each of them producing one switch function. The possibility to 
connect two adjacent connector domes simultaneously produces four extra switch 

20 functions to the same switching device. Hence altogether nine switch functions are 
possible with this single exemplary switching device according to the invention. 

Figures 13a and 13b show a perspective view of one embodiment of the invention 
from two different sides. According to this embodiment of the invention there is 
shown four triggering parts 103a, 103b 5 103c and 103d provided with four round sur- 
c 25 faces 103 la, 1031b, 1031c and 103 Id (all not shown). As shown in figure 13b the 
center key 102 is also provided with four slide surfaces 1033a, 1033b, 1033c and 
1033d (all not shown). The connector domes bear references 107a, 107b, 107c and 
107d, and the center connector dome 109. When a planar movement of the center key 
102 is made by moving the center knob 1011 to the direction D the triggering part 
30 103a push the connector dome 107a to switch on as explained earlier in association 
with figures 10 and 11. Here is also shown, as explained earlier in connection to fig- 
ure 6a, that the center key 102 is arranged to have protruding legs 1025 to slide 
against block cavities 1051 of the frame 105a. 
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For their part figures 14a and 14b show a perspective view of one embodiment of the 
invention from two different sides when two adjacent connector domes are connected 
at the same time. All components and parts bear the same references as in figures 13a 
and 13b. When a planar movement of the center key 102 is made to the direction D 
5 the triggering parts 103a and 103b push the corresponding connector domes 107a and 
1 07b to switch on simultaneously in the same way as explained earlier in association 
with figures 10, 11 and 12. 

The above embodiments of the invention may be used to input information to the 
portable electronic devices, such as mobile phones, communication devices, PDA de- 

10 vices, game devices and other similar consumer devices which need navigation and/or 
browsing control for the item selection and/or browsing on the screen of the protable 
electronic devices. Preferably, the above embodiments of the invention are usable in 
devices which have a need for a switching device with a flat center key or a flat com- 
bination of a center knob and canter disk. As potential dimensions of an embodiment 

15 of the switching device according to the invention a following example is given: total 
height 2.4 mm, length 10.30 mm and width 10.30 mm and height excluding center 
knob 1 .75 mm for a 9 way switching device. 

While this invention has been described with reference to illustrative embodiments, 
this description is not intended to be construed in a limiting sense. Various other em- 
20 bodiments of the invention will be apparent to persons skilled in the art upon refer- 
ence to this description. It is therefore contemplated that the appended claims will 
cover any such modifications of the embodiments as fall within the true scope and 
spirit of the invention. 

What is claimed is: 

25 
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